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Tissue-engineered fibroin scaffolds for ocular tissue reconstruction 
 
Bray, Laura, George, Karina, Chirila, Traian, Hutmacher, Dietmar, and Harkin, Damien 
 
The silk protein fibroin (Bombyx mori) provides a potential substrate for use in ocular tissue 
reconstruction. We have previously demonstrated that transparent membranes produced from 
fibroin support cultivation of human limbal epithelial (HLE) cells (Tissue Eng A. 14(2008)1203-
11). We extend this body of work to studies of limbal mesenchymal stromal cell (L-MSC) 
growth on fibroin. Also, we investigate the ability to produce a fibroin dual-layer scaffold with 
an upper HLE layer and lower L-MSC layer. Primary cultures of HLE and L-MSC were 
established in DMEM/F12 with 10% foetal bovine serum (FBS). Cultures were subsequently 
passaged onto either transparent fibroin membranes, amniotic membrane (AM; current gold 
standard), or within fibroin 3D scaffolds. HLE cells and L-MSC were also co-cultured upon 
dual-layer fibroin. L-MSC cultures were characterised via immunocytochemistry and flow 
cytometry for CD45, CD73, CD90, CD105, and α-sma. Resulting tissue constructs were 
analysed via immunohistochemistry for cytokeratin 3 and ∆Np63. HLE and L-MSC cultures 
grown in 10% FBS were able to adhere to and proliferate on silk fibroin biomaterials. HLE 
constructs on fibroin expressed cytokeratin 3 and ∆Np63 comparably to AM. L-MSC were 
80%+ for the characteristic MSC markers and displayed multi-potency. These results confirm 
the suitability of membranes constructed from fibroin as substrata for HLE and L-MSC 
cultivation and encourage progression to studies of efficacy in preclinical models. 
 
